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As early as the 1950s, large-scale production of microplastics was widespread worldwide (Alfonso et al., 2020). Global production in that decade was 1.5 billion tons, which was 
considered small amount at that time, and by 2015 global production reached 300 million tons (Crawford and Quinn, 2016). By 2020, it had reached 361 million tons (Yang et al., 
2022). 
Now, plastic pollution is a worldwide problem that affects species living in the surface and bottom of aquatic environments; it has been reported that at least 914 species are affected 
by plastic debris either by entanglement and/or ingestion (Kühn and Van Franeker, 2020). 
In addition, ecosystems are also being affected causing an imbalance in their habitat and habits. It has been reported that microbial life is developing on microplastic surfaces (Li 
et al., 2020), and marine species are beginning to uptake microplastics into their tissues (Keshavarzifard, Vazirzadeh, and Sharfinia, 2021).
Thus, it is evident that rivers and aquatic environments in southern Peru are also a means of transporting plastics and microplastics. For this study, samples were taken from the 
basin of the Chili River, which is approximately 77 km long, flows through the city of Arequipa, in southern Peru, and empties into the sea at Camaná. The sampling sites chosen 
were: Desembocadura (DES), Puente Grau (PUE), Siguas (SIG), Uchumayo (UCH), Yura (YUR), Tiabaya (TIA), Huayco (HUA). Information on the current state of microplastic 
contamination along the Chili river is scarcely investigated. This study investigates the presence, abundance, distribution and identifies the polymers present in aqueous samples 
from the Chili river basin.

During sampling, water samples were taken at each point. A blanket net 
(30x15 cm) was used, attached to a 300 um mesh with a flowmeter to cal-
culate the volume of water sampled. For the treatment of the collected 
samples, the procedure described for samples in freshwater ecosystems 
was used (de Carvalho, Van-Craynest, Riem-Galliano, Ter Halle, and Cu-
cherousset, 2021): if the sample has a high amount of organic matter, the 
leaves and large roots were chosen and removed, rinsing them well; after 
that, they were treated with KOH (10 %) in a 4:1 ratio and incubated at 
60°C for 8 hours; then the samples were washed with ultrapure water (18. 
23 Mohm-cm) until the washes were clear. The samples were then digested 
with 30% H2O2 until complete dissolution of the the completion of the dis-
solution of the organic matter, which meant an average time of 16 to 24 
hours. The samples were then rinsed to remove the remains of H2O2.
H2O2 was rinsed to remove any remaining H2O2. Finally, the samples 
were vacuum filtered (Milipore) in a Buchner funnel, ensuring that the 
sample was homogeneously distributed over the filter to avoid caking and 
hiding of microplastics. The filter was then inspected under a stereo mi-
croscope (Zeizz, Discovery V8, Objetive 1.5X, Camera 0.5X, Zoom 1X-8X) 
to determine the amount of microplastics. The microplastics, after coun-
ting, were placed on a double contact tape where they were fixed for rea-
ding in an infrared microscope (Perkin Elmer, Spotlight 200i) by microA-
TR, performing a background for each sample, applying 8 scans, resolu-
tion of 4 cm-1 and spectral scanning of 4000-650 cm-1.

This is the first record of microplastics in the Chili River basin. All sampled points presented microplastics in the water samples with a mean concentration of 10.43 MPs m-3, 
with a maximum value of 28.32 MPsm-3 and a minimum value of 2.76 MPsm-3. The evaluation of possible sources of microplastic contamination was possibly attributed to the 
presence of HDPE big bags for channel diversion (hydraulic engineering) as well as the proximity to urban areas and land clearing that generate clandestine garbage dumps. 
The results reported in this study established for the first time a baseline for the area under study, raising an alert about the need to control clandestine urban and rural waste 
dumps as well as the possible lateral effects of channelization with HDPE big bags.
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RESULTS AND DISCUSSION
All the sampled points presented microplastics. The mean concentration was 10.43 ± 9.00 
MPsm-3, with a minimum value of 2.76 MPsm-3 and a maximum value of 28.32 MPsm-3. There 
is no record of microplastic particles in the Chili River basin, so this is the first study that addres-
ses the presence of MPs in the area.
The concentration of microplastics at the sampling points were compared. The order was as fo-
llows: DES > PUE > PUE > SIG > UCH > YUR > TIA> HUA , with the following values: 28.32, 
15.93, 9.56, 6.55, 5.82, 4.06, 2.76 MPsm-3, respectively.
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Among the PMs recorded, filaments were the 
most dominant, representing 68.03% of the 
total, followed by film (9.89%), fragment 
(14.44%), sheet (6.97%) and others (0.67%). 
Regarding the chemical identification of mi-
croplastics, high density polyethylene (38%), 
polypropylene (32.37%), polyethylene 
(23.59%), polystyrene (3.35%) and others 
(2.69%) were found. 
Rivers represent the conduction channels for 
plastic leaks into the environment, as well as 
environments conducive to successive frag-
mentation into smaller particles. In this study, 
the sampling was carried out during the rainy 
season, when the flow transported by the 
rivers is greater, increasing the water level 
and generating the washing of coastal land, 
which increases the entry of plastic waste into 
the resource. In order to prevent overflows, 
the rivers under study are channeled and di-
verted using "big bags" made of high-density 
polyethylene (HDPE). HDPE was dominant 
in terms of the chemical composition of the 
microparticles found, so we hypothesize that 
one of the possible sources is the use of HDPE 
mesh directly on the rivers and its consequent 
wear. PP and PE were also dominant resins, 
possibly attributable to various single-use 
products found in the trash and debris com-
monly dumped along the riverbanks of the 
sites under study. 
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